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The IUCN’s Red List categories are utilized internationally by governments for assessing the
conservation status of species and for prioritizing conservation actions upon these species
(Lamoreux et al., 2003; De Grammont and Cuarón, 2006; Rodrigues et al., 2004; Mace et al.,
2008; Vié et al., 2008). Even though individual countries may have their own criteria for assessing
and prioritizing conservation actions, Governments typically use IUCN categorizations as a
guideline—for example the US Government often looks to IUCN evaluations when making
assessments of species under the US Endangered Species Act.
Under these categories, the IUCN defines “data deficient” species as ones where “there is
inadequate information tomake a direct, or indirect, assessment of its risk of extinction based on its
distribution and/or population status” (IUCN, 2001). However, some policy-makers interpret “data
deficient” species as species of “least concern,” which precludes a statutory requirement to enact
conservation measures. Moreover, this may also reduce the incentive for policy makers to support
scientific investigations of the species. Limited agency funds are prioritized toward species that are
“endangered” or “vulnerable,” and the species that urgently need more scientific attention -because
there is so little information on them, or there are significant gaps in our understanding—are side-
lined. Hence, designating a species as “data deficient” may effectively place those species “out of
sight, out of mind” for some policy-makers. However, “data deficient” species are often amongst
those most likely to actually be endangered as their abundance is low and sightings are rare or they
may be cryptic, making it difficult for scientists to estimate their numbers or statistically determine
population trends; their distribution may be so restricted or fragmented that surveys may easily
miss occupied habitat; top predators may be embroiled in human-wildlife conflict scenarios that
threaten their populations; they may have only recently been described as a species and data is
lacking, but this recent identification is likely due to the difficulty in identifying and sighting; and,
they may be located in developing countries that lack the scientific and legislative resources to
survey and protect the species. Such species need extra survey effort to monitor their numbers, but
as they are listed as “data deficient” their monitoring is rarely a policy-maker’s or resource-strapped
manager’s priority. They languish in a conservation “Catch 22” situation. This was observed
multiple times in the case of Indo-Pacific humpback dolphins (Sousa chinensis) in Southeast Asia
(which although are now classed as “near threatened,” were for a long time considered to be “data
deficient”). Because they weren’t considered to be threatened, funding for their study, and political
will for their conservation were rarely forthcoming (pers. obs.). In Hong Kong, conservationists
tried to get political and public attention for the population there by “marketing” the population,
getting the species recognized as an official mascot of Hong Kong (Wright et al., 2015). For the
dwindling population in Taiwan, instead efforts were made to get the population to be recognized
and designated as “critically endangered” (Reeves et al., 2008) which greatly increased national and
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international concern, even toward current discussions about
listing this population under the US Endangered Species Act
(Animal Welfare Institute, Center for Biological Diversity, and
WildEarth Guardians, 2016).
One example of a large and diverse group of “data deficient”
marine species, where the designation is probably impeding
conservation, is the beaked whales (family Ziphiidae). Beaked
whales are presented here as a case study because: (a) cetaceans
are charismatic and generally attract public and political
concern; (b) beaked whales are particularly problematic and
difficult to study; and (c) they are faced by global level threat
because of their vulnerability to underwater noise, as discussed
below.
Beakedwhales spend somuch time below the -largely opaque -
water surface, and are wide ranging top predators that may
naturally occur in low numbers in their habitats, making it
expensive and logistically difficult to research in the wild (Parsons
et al., 2015). For example, Perrin’s beaked whale (Mesoplodon
perrini; Dalebout et al., 2002), despite occurring off the coast
of California—arguably the location with one of the greatest
concentrations of marine mammal scientists in the world—it was
only recently described to science, and has yet to be officially
observed in the wild. Beaked whales, with dives that can last
3 h (Schorr et al., 2014), spend only minimal time at the surface
(Tyack et al., 2006) and are notoriously difficult to detect visually
(Barlow and Gisner, 2006). But beaked whales are vulnerable
to anthropogenic activities, most notably underwater noise such
as naval sonar, and there is substantive evidence that naval
sonar causes beaked whales to strand en masse (Parsons et al.,
2008). Moreover, sonar has been linked to “bends-like” lesions
in tissues (Jepson et al., 2003; Fernández et al., 2004, 2005),
injuries that may affect beaked whales disproportionately due to
their behavior (Cox et al., 2006) and physiology (Houser et al.,
2001; Crum et al., 2005). Beaked whales have even reacted to
sonar use in naval exercises over 100 km away (DeRuiter et al.,
2013).
Ninety percent (19 of 21 listed; http://www.iucnredlist.org/)
beaked whale species remain “data deficient” and it is likely that
many of these species are, in fact, “vulnerable” or “endangered”
due to low numbers, recent declines and fragmented, or
restricted, habitat. But without expensive, dedicated monitoring,
such assessments are unlikely. Furthermore, there are conflicts
between the conduct of military exercises and conservation
activities of beaked whales in their habitat (e.g., Zirbel et al.,
2011a), which may further reduce the incentive for legislative
conservation actions, despite the public support for such actions
(Zirbel et al., 2011b).
In addition to beaked whales, there is a high proportion of
cetacean “data deficient” species. Of 87 IUCN-listed cetaceans,
52% are categorized as such (2 species are “critically endangered,”
7 “endangered,” 6 “vulnerable,” 5 “near threatened,” 22 “least
concern,” and 45 “data deficient”; http://www.iucnredlist.org/).
The 1982 World Charter for Nature introduced the concept
of the precautionary principle on the international stage.
Subsequent treaties, such as the 1992 Convention on Biological
Diversity highlighted the “precautionary principle” which
subsequently became ratified and enshrined in the legislative
frameworks of many signatories (notably European Union
countries1, although not currently the USA). The precautionary
principle states that “where there is a threat of significant
reduction or loss of biological diversity, lack of full scientific
certainty should not be used as a reason for postponing measures
to avoid or minimize such a threat”2. The 1990 UN Earth Charter
(which again has not been adopted by the USA) outlines the
precautionary principle even more stringently, putting the onus
clearly on those that want to undergo a potentially damaging
activity that it will not harm species: “When knowledge is limited
apply a precautionary approach... Place the burden of proof on
those who argue that a proposed activity will not cause significant
harm, and make the responsible parties liable for environmental
harm”3. This particular definition is important as the IUCN has
officially endorsed the Earth Charter.
It is my proposal that the “data deficient” category be renamed
a more precautionary “assume threatened” status, with the
description of the category emphasizing that the burden of proof
to say that the species is not, in fact threatened, is on those
wishing to conduct activities that could impact one of these
species, relieving the current burden which is largely that of
the conservation science community. The IUCN’s description of
the “data deficient” category states that there is: “the possibility
that future research will show that threatened classification is
appropriate. It is important to make positive use of whatever
data are available... If the range of a taxon is suspected to be
relatively circumscribed, and a considerable period of time has
elapsed since the last record of the taxon, threatened status may
well be justified” (IUCN, 2001). While this wording suggests that
the precautionary approach could be taken with this category, it
does so weakly, and this suggestion for precaution is somewhat
overwhelmed by the empathic statement in the same description
that “data deficient is therefore not a category of threat” (IUCN,
2001). There is, thus, little formal incentive for policy makers or
managers to commit resources to data deficient species. However,
if species were classified as “assumed threatened” there would
likely be considerably less risk that rare, or hard to study species,
may go extinct before scientists have a chance to document their
status. Moreover, there would be a major incentive for developers
and policy makers to commit resources to evaluate these data
deficient species.
AUTHOR CONTRIBUTIONS
The author confirms being the sole contributor of this work and
approved it for publication.
ACKNOWLEDGMENTS
The author wishes to thank Ron Lipcius and Lance Garrison for
their extremely useful editorial comments on this manuscript.
1Via Art. 191, Para 2. of the “Treaty of Lisbon,” December 2007—the Consolidated
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3Principle II(6) of the UN Earth Charter, June 1990. Available at: http://
earthcharter.org/discover/the-earth-charter/.
Frontiers in Marine Science | www.frontiersin.org 2 October 2016 | Volume 3 | Article 193
Parsons “Data Deficient” to “Assumed Threatened”
REFERENCES
Animal Welfare Institute, Center for Biological Diversity and WildEarth
Guardians (2016). Petition to List the Taiwanese Humpback Dolphin (Sousa
chinensis taiwanensis) under the Endangered Species Act. Available online at:
http://www.biologicaldiversity.org/species/mammals/Taiwanese_humpback_
dolphin/pdfs/PetitionToListTaiwaneseHumpbackDolphin_03-09-2016.pdf
(Accessed 20 September, 2016).
Barlow, J., and Gisner, R. (2006). Mitigating, monitoring and assessing the
effects of anthropogenic sound on beaked whales. J. Cetac. Res. Manag.
7, 239–249. Available online at: https://tethys.pnnl.gov/sites/default/files/
publications/Barlow_and_Gisiner_2006.pdf
Cox, T. M., Ragen, T. J., Read, A. J., Vos, E., Baird, R. W., Balcomb, K., et al.
(2006). Understanding the impacts of anthropogenic sound on beaked whales.
J. Cetac. Res. Manag. 7, 177–187. Available online at: http://www.nmfs.noaa.
gov/pr/health/noise/docs/cox_sound.pdf
Crum, L. A., Bailey, M. R., Guan, J., Hilmo, P. R., Kargl, S. G., Mutula, T. J., et al.
(2005). Monitoring bubble growth in supersaturated blood and tissue ex vivo
and the relevance to marine mammal bioeffects. Acoust. Res. Lett. Online 6,
214–220. doi: 10.1121/1.1930987
Dalebout,M. L.,Mead, J. G., Baker, C. S., Baker, A. N., and vanHelden, A. L. (2002).
A new species of beaked whale,Mesoplodon perrini sp. n. (Cetacea: Ziphiidae),
discovered through phylogenic analysis of mitochondrial DNA sequences.Mar.
Mamm. Sci. 18, 577–608. doi: 10.1111/j.1748-7692.2002.tb01061.x
De Grammont, P. C., and Cuarón, A. D. (2006). An evaluation of threatened
species categorization systems used on the American continent.Conservat. Biol.
20, 14–27. doi: 10.1111/j.1523-1739.2006.00352.x
DeRuiter, S. L., Southall, B. L., Calambokidis, J., Zimmer, W. M. X., Sadykova, D.,
Falcone, E. A., et al. (2013). First direct measurements of behavioural responses
by Cuvier’s beaked whales to mid-frequency active sonar. Biol. Lett. 9:20130223.
doi: 10.1098/rsbl.2013.0223
Fernández, A., Arbelo, M., Deaville, R., Patterson, I. A. P., Castro, P., Baker, J. R.,
et al. (2004). Pathology: whales, sonar and decompression sickness.Nature 428,
155. doi: 10.1038/nature02528a
Fernández, A., Edwards, J. F., Rodríguez, F., Espinosa de losMonteros, A., Herráez,
P., Castro, P., et al. (2005). “Gas and Fat Embolic Syndrome” involving a mass
stranding of beaked whales (Family Ziphiidae) exposed to anthropogenic sonar
signals. Vet. Pathol. 42, 446–457. doi: 10.1354/vp.42-4-446
Houser, D. S., Howard, R., and Ridgway, S. (2001). Can diving-induced
tissue nitrogen supersaturation increase the chance of acoustically driven
bubble growth in marine mammals? J. Theor. Biol. 213, 183–195. doi:
10.1006/jtbi.2001.2415
IUCN (2001). 2001 IUCN Red List Categories and Criteria version 3.1. Available
online at: http://www.iucnredlist.org/technical-documents/categories-and-
criteria/2001-categories-criteria#categories (Accessed 15 January, 2016).
Jepson, P. D., Arbelo,M., Deaville, R., Patterson, I. A. P., Castro, P., Baker, J. R. et al.
(2003). Gas-bubble lesions in stranded cetaceans: was sonar responsible for a
spate of whale deaths after an Atlantic military exercise? Nature 425, 575–576.
doi: 10.1038/425575a
Lamoreux, J., Akçakaya, H. R., Bennun, L., Collar, N. J., Boitani, L., Brackett, D.,
et al. (2003). Value of the IUCN Red List. Trends Ecol. Evol. 18, 214–215. doi:
10.1016/S0169-5347(03)00090-9
Mace, G. M., Collar, N. J., Gaston, K. J., Hilton-Taylor, C., Akçakaya, H. R.,
Leader-Williams, N., et al. (2008). Quantification of extinction risk: IUCN’s
system for classifying threatened species. Conserv. Biol. 22, 1424–1442. doi:
10.1111/j.1523-1739.2008.01044.x
Parsons, E. C. M., Baulch, S., Bechshoft, T., Bellazzi, G., Bouchet, P., Cosentino,
A. M., et al. (2015). Key research questions of global importance for
cetacean conservation. Endanger. Species Res. 27, 113–118. doi: 10.3354/esr
00655
Parsons, E. C. M., Dolman, S., Wright, A. J., Rose, N. A., and Burns, W.
C. G. (2008). Navy sonar and cetaceans: just how much does the gun
need to smoke before we act? Mar. Pollut. Bull. 56, 1248–1257. doi:
10.1016/j.marpolbul.2008.04.025
Rodrigues, A. S. L., Andelman, S. J., Bakarr, M. I., Boitani, L., Brooks, T.
M., Cowling, R. M., et al. (2004). Effectiveness of the global protected
area network in representing species diversity. Nature 428, 640–643. doi:
10.1038/nature02422
Reeves, R. R., Dalebout, M. L., Jefferson, T. A., Karczmarski, L., Laidre,
K., O’Corry-Crowe, G., et al. (2008). Sousa chinensis (Eastern Taiwan
Strait subpopulation). The IUCN Red List of Threatened Species 2008:
e.T133710A3873928. Available online at: http://dx.doi.org/10.2305/IUCN.UK.
2008.RLTS.T133710A3873928.en (Accessed 20 September, 2016).
Schorr, G. S., Falcone, E. A., Moretti, D. J., and Andrews, R. D. (2014). First
long-term behavioral records from Cuvier’s beaked whales (Ziphius cavirostris)
reveal record-breaking dives. PLoS ONE 9:e92633. doi: 10.1371/journal.pone.
0092633
Tyack, P. L., Johnson, M., Soto, N. A., Sturlese, A., and Madsen, P. T.
(2006). Extreme diving of beaked whales. J. Exp. Biol. 209, 4238–4253. doi:
10.1242/jeb.02505
Vié, J. C., Craig Hilton-Taylor, C., Pollock, C., Ragle, J., Smart, J., Stuart, S.,
et al. (2008). “The IUCN Redlist: a key conservation tool,” in The 2008
Review of The IUCN Red List of Threatened Species, eds J.-C. Vié, C. Hilton-
Taylor, and S. N. Stuart (IUCNGland). Available online at: http://cmsdata.iucn.
org/downloads/the_iucn_red_list_a_key_conservation_tool.pdf (Accessed 10
September, 2016).
Wright, A., Veríssimo, D., Pilfold, K., Parsons, E. C. M., Ventre, K.,
Cousins, J., et al. (2015). Competitive outreach in the 21st Century: why
we need conservation marketing. Ocean Coast. Manag. 115, 41–48. doi:
10.1016/j.ocecoaman.2015.06.029
Zirbel, K., Balint, P., and Parsons, E. C. M. (2011a). Navy sonar, cetaceans and the
US Supreme Court: a review of cetacean mitigation and litigation in the US.
Mar. Pollut. Bull. 63, 40–48. doi: 10.1016/j.marpolbul.2011.03.018
Zirbel, K., Balint, P., and Parsons, E. C. M. (2011b). Public awareness and attitudes
towards naval sonar mitigation for cetacean conservation: a preliminary case
study in Fairfax County, Virginia (the DC Metro area). Mar. Pollut. Bull. 63,
49–55. doi: 10.1016/j.marpolbul.2011.03.007
Conflict of Interest Statement: The author declares that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2016 Parsons. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.
Frontiers in Marine Science | www.frontiersin.org 3 October 2016 | Volume 3 | Article 193
